Distinct patterns of protective antibodies are generated against Borrelia burgdorferi in mice experimentally inoculated with high and low doses of antigen.
We have studied the development of clinical arthritis and the generation of protective antibodies in two normal, inbred strains of mice either infected by ticks or experimentally (subcutaneous) inoculated with increasing numbers of Borrelia burgdorferi organisms. AKR/N mice developed only mild and DBA/2 mice only marginal clinical arthritis irrespective of the route of infection or the numbers of spirochetes (10-10(8)) inoculated. In contrast, immunodeficient SCID mice developed severe chronic arthritis under similar conditions, but with a delayed onset at lower numbers of needle-inoculated spirochetes or after tick bite. AKR/N and DBA/2 mice inoculated with either 10(4) (and fewer) B. burgdorferi organisms or via experimentally infected ticks generated antibodies with specificities for a variety of B. burgdorferi antigens except those to the outer surface proteins A and B (OspA, OspB). In contrast, mice inoculated with more than 10(4) spirochetes (10(5)-10(8)) developed in addition antibodies to OspA and OspB. Most notably, all three types of immune sera taken from DBA/2 mice showed similar capacities to confer protection on SCID mice against subsequent challenge with viable B. burgdorferi organisms. The data not only demonstrate that the quality of humoral immune responses to B. burgdorferi in mice is determined by the antigenic load, they also indicate the existence of further protective antibodies with specificities distinct from OspA and OspB.